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Abstract 

Nasopharyngeal cancer (NPC) is a rare disease in most parts of the world, except for Southeast Asia, 
some parts of North Africa and the Arctic. It is mostly seen in people of Chinese origin. In India, NPC is 
also rare, except for the Hill States of Northeast India, particularly Nagaland, Manipur, and Mizoram. The 
striking feature of NPC in Northeast India is that the incidence ranges over the complete spectrum from 
the lowest (as 0.5/100 000 to 2.0/100 000 among Caucasoid) to the highest (as -20/100 000 among 
Cantonese/Zhongshan dialect Chinese). The age-adjusted rate of NPC in Kohima district of Nagaland 
State is 19.4/100 000, which is among the highest recorded rates. By contrast, in Assam, one of the so- 
called Hill States but not itself a hilly state, NPC is much less common. The Northeastern region is 
distinguished by a preponderance of the Tibeto-Burman languages and by variable mongoloid features 
among peoples of the region. The nature of the migratory populations who are presumed to be bearers of 
the mongoloid risk is unknown, but these NPC occurrence features provide an outstanding opportunity for 
NPC risk investigation, such as that of the hypothesis of Wee et al. for westward displacement of Chinese 
aborigines following the last glacial maximum. 
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Nasopharyngeal carcinoma (NPC) is a rare 
malignancy in most regions of the world, with a 
remarkable racial and geographical distribution affecting 
South China, Southeast Asia, the Maghrebian Arabs in 
North America, and Eskimos in the Arctic It is 
common among the Chinese populations (especially 
CantoneseK=', with an age-adjusted rate(AAR) of 30/1 00 000 
for males and 13/100 000 for females'^'); among the 
Maghrebian Arabs in North Africa (3.4/100 000 for males 
and 1 .1/100 000 for females in Algeria)"''; and among the 
Eskimos in the Arctic (10/100 000 for males and 4/100 000 
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for females)''!. Elsewhere, the incidence is low with an 
AAR of less than 1/100 000 reported in Europe and 
North America'^'. 

The disease is one of the most confusing, 
commonly misdiagnosed, and poorly understood entities 
because of the location of the involved area. The lesion 
is often situated in a relatively large and inert space 
where only air and mucus are in transit. NPC can be 
silent for a long time causing few primary symptoms. 

Indians, comprising about one-sixth of the world 
population with large family sizes and high levels of 
endogamy, provide a unique resource for dissecting 
complex disease etiology and pathogenesis. Historically, 
the Indian population is a conglomeration of multiple 
cultures and races. The evolutionary history of India 
entails migrations from central Asia and South China, 
resulting in a rich tapestry of socio-cultural, linguistic, 
and biological diversity. Broadly, Indians belong to the 
Austro-Asiatic, Tibeto-Burman, Indo-European, and 
Dravidian language families. Linguistically, the 
Northeastern region is distinguished by a preponderance 
of the Tibeto-Burman languages, and the population here 
is thought to comprise migrating peoples from East and 
Southeast Asia, who are presumed to have brought with 
them the risk for NPC to this region. 

Despite the high incidence of oral cancer in India, 
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NPC is uncommon in most regions. For instance, in 
IVIumbai, West India, thie incidence is cited as 0.71% for 
all cancers™. These low rates are comparable to those 
commonly quoted for other Caucasoid populations of 0.5 
to 2.0/100 000 P""™'. There are 23 Population-Based 
Cancer Registries (PBCR) in India under the network of 



National Cancer Registry Programme of the Indian 
Council of Medical Research; 9 PBCRs are in the 
Northeastern Region. Eight Northeastern States in India 
have high AARs of NPC (Figure 1), including 
Arunachal Pradesh (population: 1 098 000), Assam 
(26 656 000), Manipur (2 294 000), Meghalaya (2319000), 
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Figure 1. District-wise distribution of age-adjusted incidence rates of nasopharyngeai cancer (l\!PC) in maies in different districts of india registered in 2002 in 
the Popuiation-Based Cancer Registries (PBCRs) of the Wationai Cancer Registry Programnne of indian Councii of Medicai Research. The figure was downioaded from 
the website of the Wationai Cancer Registry Programme of indian Councii of Medicai Research with pubiication permission. The rates are reported as per 100 000 
popuiation. 
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IVIizoram (889 000), Nagaland (1 990 000), Sikkim 
(541 000), and Tripura districts (3 199 000). Indeed, 
tfie cases shiown elsewfiere are said to include families 
who have migrated from the Northeastern states. A 
"slightly elevated percentage is observed in the 
northeastern parts of the country bordering China, viz. 
Assam, Manipur etc" '^'i, which might be the earliest 
report. The National Cancer Registry has reported the 
prevalence of NPC to be 1.82% among all cancers in 
this region, constituting the eighth most common cancer 
in the Northeastern states. Nagaland state has the 
highest incidence of about 4.3/100000. The types and 
distribution of cancer in Nagaland state show that more 
than 25% of the head and neck biopsies of suspected 
cancer cases are histopathologically positive for 
malignancies and of these about 60% are diagnosed as 
NPC. High incidences are also observed in Manipur, 
Mizoram, and Sikkim. However, in Assam, the proportion 
of NPC among all cancers is only about 0.6%. 

The AARs of NPC for males registered in 
Northeastern PBCRs and other PBCRs in India are 
shown in Figure 2. The district-wise distribution 
(population scattered over various districts within a State) 
of the AARs of NPC in Kohima district in Nagaland state 
is 19.4/100 000, among the highest AARs reported in the 
world; the Imphal West district in Manipur State followed 
with a high AAR of 7.4/100 000 (Figure 3). Several other 
districts in Mizoram and Manipur states recorded high 
AARs in both males and females, but this cannot be 
regarded as very significant because only less than 10 
cases of cancer were recorded. 

The ten leading cancers registered between 2003 
and 2004 in different Northeastern PBCRs are 
summarized in Tables 1-7. In Manipur (Table 1), 
Mizoram (Table 2), and Sikkhim (Table 3) states, NPC 
occurs commonly. In Dibrugarh district (Table 4), Urban 
Kamrup district (Tables 5), and Silchar town (Table 6) of 



Assam state, NPC does not find a place among the top 
ten cancers either for males or for females. In addition to 
Assam state, the data from the PBCRs of other 
Northeastern states indicate that NPC is rather 
uncommon among females in these states. However, 
noteworthy incidence of NPC in Assam state is indicated 
by cases referred to the Dr. B. Borooah Cancer Institute 
in Guahati, Urban Kamrup District, Assam state (Table 
7). 

The decrease of patients with NPC at Dr. B. 
Borooah Cancer Institute is due to the increase of cancer 
treatment centers in the Northeastern states in recent 
years. Now, five cancer treatment centers in Assam 
state have radiotherapy facility, therefore, more patients 
are referred to these cancer centers than before. 
Radiotherapy facilities are also available in Tripura, 
Manipur, Meghalaya, and Mizoram states, whereas no 
radiotherapy facilities are available in Sikkim, Nagaland, 
and Arunachal Pradesh state where the incidence of 
NPC is high. 

From the environmental aspect. Northeast India 
experiences predominantly humid sub-tropical climate 
with hot, humid summers, severe monsoons, and mild 
winters. The west coast of India has some of the Indian 
sub-continent's last remaining rain forests. People from 
Nagaland and neighboring hill states have the habit of 
eating smoked fish and meat. The houses are not 
well-ventilated. A possible correlation between the 
consumption of smoked meat by the tribal people and 
high susceptibility to NPC has been postulated The 
infection of type A Epstein-Barr virus (EBV) is far more 
prevalent in West India; whereas in East India, 
particularly in Assam state, the infection of type B EBV 
is more prevalent, indicating a significant variation in the 
type of EBV infection in different ethnic populations in 
India!"!. 

The spectrum of incidence from < 1% to > 20% in 



Table 1. Age-adjusted incidence rates of leading cancers in males in Imphal West District of Manipur State 



registered between 2004 and 2005 in the Population-Based Cancer Registries (PBCRs) 



Serial No. 


Leading cancer 


No. of cases 


% 


AAR 


1 


Lung cancer 


65 


20.50 


19.2 


2 


Gastric cancer 


26 


8.20 


8.2 


3 


Esophageal cancer 


23 


7.26 


6.7 


4 


Nasopharyngeal cancer 


18 


5.68 


5.4 


5 


Non-Hodgkin's lymphoma 


16 


5.05 


3.6 


6 


Colon cancer 


13 


4.10 


3.5 


7 


Hypopharyngeal cancer 


10 


3.15 


3.4 


8 


Laryngeal cancer 


11 


3.47 


2.8 


9 


Myeloid leukemia 


11 


3.47 


2.6 


10 


Tongue cancer 


9 


2.84 


2.7 




All cancers 


317 


100.00 


88.05 



The data are from the PBCRs of Wational Cancer Registry Programme of Indian Council of Medical Research. The total population in Imphal West District of 
Manipur State are 444 381, including 221 781 males. 
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Figure 2. Age-adjusted 
incidence rates of NPC in 
males registered between 
2004 and 2005 in all PBCRs. 
The data are from the 
PBCRs of National Cancer 
Registry Programme of 
Indian Council of Medical 
Research. Only 2 PBCRs, 
Mizoram and SIkkIm PBCRs, 
cover an entire state. At the 
time of publication of the 
PBCR report of National 
Cancer Registry of ICMR, 
the data from new PBCRs 
are not available. The rates 
are reported as per 100 000 
population. The Northeastern 
states of India (excluding 
Assam state) have higher 
Incidence of NPC than the 
rest states of India. 
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Figure 3. Age-adjusted 
Incidence rates of NPC In 
males registered In 2002 In 
some PBCRs. The data are 
from the PBCRs of National 
Cancer Registry Programme of 
Indian Council of Medical 
Research. The rates are 
reported as per 100 000 
population. The Northeastern 
states of India (excluding 
Assam state) have higher 
Incidence of NPC than the 
rest states of India. 



the Northeastern states is not easily accessible 
elsewhere in the world and provides an outstanding 
opportunity for investigating NPC risl<. Despite the 
relatively low incidence of NPC in West India, two 
reports from the Tata Memorial Hospital, Bombay cover 
cases seen from 1941 to the 1970 's which reveal clear 
bi-modal distributions ^^^-''^l This institution is a major 
comprehensive cancer center in India and receives 



patients from all over India and neighbor countries. About 
80% of the patients are from two western states, 
Maharashtra and Gujarat, suggesting that the bimodality 
occurred among low incidence populations The 
teenage peak occurred earlier in females (10 to 14 
years) than in males (15 to 19 years)'^^'. Most cases of 
NPC diagnosed histopathologically as lymphoepithelioma 
occurred in young patients; the incidence declines 
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Table 2. Age -adjusted incidence rates of leading cancers in Mizoram State registered between 2004 and 2005 in 


tfie PBCR 
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19.88 
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132 


13.91 


24.72 


3 


Gastric cancer 


124 


13.07 


23.29 


4 


Breast cancer 


113 


11.91 


16.72 


5 


Ovarian cancer 


25 


2.63 


3.59 


6 


Liver cancer 


24 


2.53 


4.35 


7 


Gall Bladder cancer 


22 


2.32 


4.06 


8 


Esophageal cancer 


21 


2.21 


3.65 


9 


Nasopharyngeal cancer 


21 


2.21 


3.48 


10 


Cancer of Rectum 


20 


2.11 


3.70 




All sites 


949 


100.00 


155.73 


The data are from the PBCRs of National Cancer Registry Programme of Indian Council of Medical Research. 


The total population in Mizoram State are 888 573 


(459 109 males and 429 464 females). 










Tabie 3. Age-adjusted incidence rates of leading cancers in Sikkim State registered between 2004 and 2005 in the PBCR 


Serial No. 


Leading cancer 


No. of cases 


% 


AAR 


Males 










1 


Gastric cancer 


57 


18.15 


14.20 


2 


Esophageal cancer 


32 


10.19 


7.73 


3 


Liver cancer 


25 


7.96 


6.02 


4 


Laryngeal cancer 


22 


7.01 


4.98 


5 


Lung cancer 


21 


6.69 


5.18 


6 


Nasopharyngeal cancer 


19 


6.05 


4.06 


7 


Tongue cancer 


8 


2.55 


2.11 


8 


Hypopharyngeal cancer 


7 


2.23 


1.97 


9 


Brain cancer 


7 


2.23 


1.16 


10 


Oral cancer (except tongue cancer) 


6 


1.91 


1.33 




All sites 


314 


100.00 


73.61 


Females 










1 


Breast cancer 


46 


14.24 


13.32 


2 


Cervical cancer 


39 


12.07 


9.35 


3 


Esophageal cancer 


33 


10.22 


6.78 


4 


Lung cancer 


17 


5.26 


6.22 


5 


Gastric cancer 


14 


4.33 


3.90 


6 


Liver cancer 


13 


4.02 


2.79 


7 


Laryngeal 


13 


4.02 


3.43 


8 


Nasopharyngeal cancer 


10 


3.10 


1.81 


9 


IVIyeloid leukemia 


9 


2.79 


2.61 


10 


Skin cancer 


9 


2.79 


3.12 




All sites 


323 


100.00 


88.16 


The data are from the PBCRs of National Cancer Registry Programme of Indian Council of Medical Research 


The total population in Sikkim State are 540 851 


(288 484 males and 252 367 females). 









110 Chin J Cancer; 2011; Vol. 30 Issue 2 



Chinese Journal of Cancer 



Amal Chandra Kataki et al. 



NPC in Northeast India 



Table 4. Age -adjusted incidence rates of leading cancers in males in DIbrugarh District of Assam State registered 
between 2004 and 2005 In the PBCR 



Serial Mo. 


Leading cancer 


l\lo. of cases 


% 


AAR 


1 


Esophageal cancer 


134 


17.52 


15.70 


2 


Hypopharyngeal cancer 


90 


11.76 


10.99 


3 


Gastric cancer 


60 


7.97 


7.48 


4 


Oral cancer (except tongue cancer) 


53 


6.93 


6.30 


5 


Lung cancer 


42 


5.49 


5.45 


6 


Tongue cancer 


41 


5.36 


4.69 


7 


Laryngeal cancer 


26 


3.40 


2.99 


8 


Tonsil cancer 


22 


2.88 


2.53 


9 


Gallbladder cancer 


20 


2.61 


2.44 


10 


Colon cancer 


16 


2.09 


1.76 




All sites 


764 


100.00 


89.44 



The data are from the PBCRs of National Cancer Registry Programme of Indian Council of Medical Research. The total population In DIbrugarh District of Assam 
State are 1 185 072, Including 613 555 males. 



Table 5. Age-adjusted Incidence rates of leading cancers In males In Urban Kamrup District of Assam State 
registered between 2004 and 2005 in the PBCR 



Serial No. 


Leading cancer 


No. of cases 


% 


AAR 


1 


Esophageal cancer 


239 


18.83 


32.55 


2 


Hypopharyngeal cancer 


161 


12.77 


22.34 


3 


Lung cancer 


94 


7.41 


14.78 


4 


Tongue cancer 


83 


6.54 


12.16 


5 


Oral cancer (except tongue cancer) 


68 


5.36 


8.73 


6 


Tonsil cancer 


62 


4.89 


8.20 


7 


Laryngeal cancer 


58 


4.57 


8.18 


8 


Gastric cancer 


56 


4.41 


7.50 


9 


Prostrate cancer 


36 


2.84 


6.69 


10 


Non-Hodgkin's lymphoma 


31 


2.44 


3.45 




All sites 


1269 


100.00 


172.23 



The data are from the PBCRs of National Cancer Registry Programme of Indian Council of Medical Research. The total population In Urban Kamrup District of 
Assam State are 908 217, Including 493 543 males. 



Table 6. Age -adjusted Incidence rates of leading cancers in males in Sllchar Town of Assam State registered 
between 2004 and 2005 In the PBCR 



Serial No. 


Leading cancer 


No. of cases 


% 


AAR 


1 


Laryngeal cancer 


15 


8.57 


10.68 


2 


Lung cancer 


14 


8.00 


10.39 


3 


Esophageal cancer 


14 


8.00 


8.81 


4 


Tongue cancer 


13 


7.43 


8.27 


5 


Hypopharyngeal cancer 


10 


5.71 


6.70 


6 


Gastric cancer 


9 


5.14 


6.59 


7 


Rectal cancer 


8 


4.57 


3.99 


8 


Oral cancer (except tongue cancer) 


8 


4.57 


5.41 


9 


Colon cancer 


7 


4.00 


3.67 


10 


Liver cancer 


5 


2.86 


3.43 




All sites 


175 


100.00 


113.77 



The data are from the PBCRs of National Cancer Registry Programme of Indian Council of Medical Research. The total population In MIzoram State are 
201 387, including 18 654 males. 
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Table 7. NPC cases referred to the Dr B Borooah Cancer Institute at Guahati region of Assam state since 2004 


Period 


Total [cases (%)] 


Males [cases (%)] 


Females [cases (%)] 


April 2004 to March 2005 


72 (1.75) 


51 (1.95) 


21 (1.40) 


April 2005 to March 2006 


65 (1.61) 


51 (2.07) 


14 (0.90) 


April 2006 to March 2007 


59 (1.40) 


44 (1.67) 


15 (0.95) 


April 2007 to March 2008 


38 (0.89) 


26 (1.00) 


12 (0.72) 


April 2008 to March 2009 


41 (0.90) 


35 (1.28) 


6 (0.33) 


The data are from the 2004-2008 annual report of Dr. 


B. Borooah Cancer Institute at GuwahatI region. 





sharply from the population of 15 to 20 years old to that 
of 30-35 years old, with a slower decline thereafter'^"'. A 
relative high incidence of NPC was observed by 1970 in 
the world, including East and North Africa'"'^*". Young-age 
modality is now well-established in intermediate 
incidence countries of the Maghreb region'^^l By contrast, 
from the earliest reports of NPC in China™, the low 
incidence in young patients was not associated with a 
modal peak. 

The main genetic risk is the admixed Mongoloid 
elements. In a study from Manipur state in India, 275 
(83.3%) of the 330 were Mongoloids, and 55 were not 
obviously mongoloid They also found that in Manipur 
state, the incidence of NPC was the highest among the 
Tangkhul tribe (a Naga sub tribe) and most patients 
were from Ukhrul district where 60% of the population 
are Tangkhuls'^^'. 

The Indian Council of Medical Research Bulletin 
released a statement in September 2003 that the 
Mongoloid population, particularly Nagas, have a high 
risk of NPC'^'. A 3-year project entitled "Immunogenetic 
profile of nasopharyngeal cancer in a high-prevalence 
region of Northeast India" has been approved by the 
Department of Biotechnology, Ministry of Science & 
Technology, Government of India. The project was 
commenced in July 2010 by Dr. B. Borooah Cancer 
Institute; Institute of Pathology, Indian Council of Medical 
Research, New Delhi; and Regional Institute of Medical 
Sciences, Imphal (Manipur state). 

The incidence data from Northeastern states reveal 
two main, consistent features: (1) non-random 



prevalence of NPC even in limited geographical regions; 
(2) higher incidence in males. The high incidence of 
NPC in Northeastern states bordering West China was 
firstly reported in 1976'^^'. Since then, "tribal" groups 
exhibiting mongoloid socio-cultural features was noted 
However, the nature of these migratory populations who 
are presumed to be bearers of the mongoloid risk 
remains unknown, current populations provide an 
opportunity to test the hypothesis for westward 
displacement of Chinese aborigines after the last 
glacial maximum ™. Detailed patient socio-cultural / 
epidemiological description and NPC type stratification 
(age of onset, histopathologic type, response to therapy, 
and so on), as well as application of new 
archeohaplomic developments for whole-genome 
di-haploid definition of both mongoloid features and NPC 
risk will help to test the hypothesis'^^'. 
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